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•| SXH 


ifii lili Targets ®§5tQ1, 01® VAH30II S^SPI ®tt. 


2. 3§S® 

TFT LCD LTA550HQ20-C 

3. 

3.1 THS 

LTA550HQ20-C® tl|§§ ®E| ® (Amorphous Silicon) M£HI|®E| (TFT; Thin Film 
Transistor)® 3°|§ 31(3 Atll® ®E1 ^1§§ §8 (Color active matrix) TFT 5 

A| ^XKLCD; Liquid Crystal Display) ModuleOI Ct. 

Module® Panel, 3® 2|3®2t Backlight®® ©^tlDf, Interface £> h S® Digital §£(§H® 

3^ ®^ 6 t® ^°i ns® lvds^^s xHgmaa. 

® HIM® 1,920 * 1,080(16:9) St3® 3&5t3, 1.07B (Dithered 10bit)°l II®&Ct. 

3EI3 = It 71® 2J SVA Mode 7|®® ®®6t0f A|0t®® ®6t3® 89° 01 &S ISsfb ®A|0t® 
HISOIDf, 3® §B ®3® I|®5(® 60Hz II® HlgOICt. 

3.2 ®§ 

© High Contrast Ratio & High aperture structure 
© 3® §e ®®(DCC ®g AH®) 

© FHD (1,920 * 1080 2t3) II® (16:9) 

@ SVA (Super Vertical Align) Mode ®A|0t®(±178° ) 

© Sync Format : DE(Data Enable) Mode II®, H/V-sync II® !§7t 
© E-LED B/L Unit MH\ 

® 2CH-LVDS 31 ®E1ffl|0|3( 2 * 1 pixel/ clock) 

3.3 ®®30f 

© Public Display 

© Home-alone Multimedia TFT-LCD TV 
© High Definition TV Ready (HD TV Ready) 

® AV HIS® St® SA| ®®7| 


3.4 8® At® 


sr s. 

CZ5 1 

At ® 

® ?l 

HI 3 

®ssai®® 

1209.6(H) x 680. 4(V) 

mm 


®®3it 

a— S i TFT Act ive matrix 



-1— L oj |- -p=- AH 

1.07B (Dithered lObit) 

color 


St3® 

1,920 x 1,080 

pixel 

16 : 9 

2t3HH® 

RGB Vertical Stripe 



St337| 

0.21(H) x 0.63(V) 

mm 


SAI33 

Normal ly Black 



5®H El 

S-POL, ANTI GLARE Haze Typ. 2.0 % 
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4 . 


1 tern 

Min. 

Typ. 

Max. 

Note 

Modu 1 e 
size 

Hor izontal (H) 

1236.4 

1237.4 

1238.4 

mm 

Vertical (V) 

710.3 

711.3 

712.3 

mm 

Depth(D) 

30.7 

31.7 

34.7 

mm 

( Wi th Converter ) 

Weight 

12.60 

13.60 

14.60 

Kg 


5. mem sen 33 


5.1 Am 101 3^ 


1 tem 

Symbo 1 

Min. 

Max. 

Unit 

Note 

Storage temperature 

TSTG 

-20 

65 

°C 

(1) 

Operat i ng temperature 
(Ambient temperature) 

T0PR 

0 

50 

°C 

(1) 

Shock ( non - operating ) 

Snop 

x, y ^ 

- 

40 

G 

(2), (4) 

z 3= 

- 

30 

Vibration ( Non - operating ) 

Vnop 

- 

1.5 

G 

(3), (4) 


NOTE (1) gES 3CHoE 0|- EH Hi! Oil TtBQ . 

(SI EHo 1 ? 39 °C §J <40 °C Oil AH 93.8%RHQII 6H& h >) 

NOTE (2) 11ns, sine wave, 1 time for ±X, +Y, +Z axis 
NOTE (3) 10-300 Hz, Sweep rate lOmin, 30m i n for X,Y,Z axis 

NOTE (4) SI S2H Test A| Sii T§6|fe xlTfe 2§0| X\^0\\ £|6H MTIAM £PI U 
Bentil XI a S“5| ZlHsHOf SfQ. 



-40 -20 0 20 40 60 80 

Temperature (°C) 
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5.2 Ahgf MQ\ 


5.2.1 TFT LCD MODULE MCA (VSS - 0 V) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage / Analog 

VAVDD 

10.8 

13.2 

V 

(1) 

Power Supply Voltage / Digital 

VDD 

VSS-0.3 

13.2 

V 


NOTE(1) g^gE S°I2I0||AH. 

5.2.2 BACK-LIGHT UNIT lCH§g (Ta:25+2°C) 


sr = 

CD 1 

TIS 

SPEC. 

BYI 

urn 

Ol B4 X-\ 0 1- 

t=) — 1 L_! td 

VlN 

22 ~ 26 

V 

24V Typ. 

g g 2 # 

lin 

8.4 

Ado 

MAX V,n=24V 

Sg £!W(Max.) 

lo 

280 

mA 

MAX 

Afg S?| 

Top 

0 ~+60 

°C 


bdS S. CZ tH 01 
-i- 1 — 1 i- cd on 

Tstg 

-30 ~ +80 

°C 


Mg ££ 

RHop 

90%RH 

% 

No wet condition 


note(i) mo\t\m §?, a&oi 4 = sim. gAia §^2 lh chi ah 

nsnoiotth. 


5.2.3 LED UNIT Absolute Maximum Rating 


sr s. 

CD 1 

TIS 

ilLHSg 

B?l 

bin 

Operating temperature range 

Top 

-20 ~ 70 

°C 


Storage temperature range 

Tstg 

-30 ~ 85 

°C 


Junction Temperature 

Tj 

150 

°C 


Forward current 

If 

260 

mA 

Continuous operation@string 

Ifp 

310 

mA 

Duty 50% operation@string 

Forward Voltage 

Vf 

110 

V 

Continuous operation@string 

Vfp 

121 

V 

Impulsive operation@string 

Thermal resistance, Junction to PCB 

Rth.JS 

20 

K/W 




MIN 

TYP 

MAX. 

UNIT 

NOTE 

V, 

- 

- 

TBD 

V 

Bar-voltage at If = 260mA 

A V, 

- 

- 

TBD 

V 

Voltage-difference between 1 LED bars at 
If = 140mA, Duty 100% § 2D Mode 

A V, 

- 

- 

TBD 

V 

Voltage-difference between 1 LED bars at 
If = 240mA, Duty 50% § 3D Mode 
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6 . mg 

6.1 ^3 sis 

113 pp 

SP : 25 °C ±2°C / ^P : 25%~85% RH / : 86kPa~106kPa / ■ ILuxOI s|- / 

¥3(33321 IPS X1P1) / ¥2§ 

-. Warm-Up Time : © SP 30“ OI3 - 

© ¥P3(¥ 152 ^)2£ center APS 33P01 1033 SPP 
SXH HP xh 0 1 °| dPt 0 . 5% 0 1 SPI- £13 £|P AI3 

Twarm-up = (I Lumt-10 - Lumnow I / Lumnow ) x 100 < 0.5 J\ £13 AIZI 
where , Lum M0 3 10“ 3 ¥IP , Lum n o»S SIH flP 


6.2 33 3d|(LMD : Light Measurement Device) 


-. S# : BM-5A(T0PC0NI±), BM-7(T0PC0NS±) , SR-3(T0PC0NI±) , RD-80S(T0PC0Nff±) , 
PR-650 (Photo Reserchfll) , EZ-Contrast (Eldimi±) 

-. 33 MM gJ Stf : 



6.3 PS £2 

-. TFT LCD Module:VoD = 12.0 V, fv= 60 Hz, fDCLK = 148 . 5 MHz, ColumnS3 PS 
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6.4 

I tem 

Transmittance 
Contrast Ratio 
(Center of screen) 


Response q^ 0 q 

Time (Avg) 


Luminance of White 
(Center of screen) 



Red 

Color 

Green 

Chromat ici ty 


(CIE 1931) 

Blue 


White 


Color Reproducibi I i ty 
Color Temperature 

Hor. 

Viewing 

Angle 


Brightness Uniformity 
(9 points) 


FI icker 


Crosstalk 


Gamma Value 


Symbo I 
T 


Condition 


Normal 
f = 0 
q = 0 

Viewing 

Angle 


Min. Typ. 

6.0 6.5 

3,000 4,000 


350 400 

0.650 
0.330 
0.310 
TYP. 0.600 

-0.03 0.150 

0.060 
0.280 
0.290 
70 


TYP. 

+0.03 


2.2 2.5 


(5) 

BM-7 

RD-80S 

*0~255Gt 


(4) 

PR650 , 
SR-3 
Center 
Point 


CCT 


7,000 

10,000 

13,000 

K 

q L 


75 

89 

- 


q R 

C/R > 

75 

89 

- 

Degrees 

f H 

10 : 1 

75 

89 

- 

f L 


75 

89 

- 


Buni 


- 

- 

30 

% 



- 

- 

20 


DSHA 

101-255 

- 

- 

5.0 

% 

DSHA 

20-100 

- 

- 

15.0 

% 

DSHA 

0-19 

XOE-I&1S) 

% 


( 6 ) 

EZ- 

Cont rast 


( 8 ) 

BM-7 

RD-80S 


PI 7IXH 
M7f 


?§ 2E2i : LCD Assy Module 2E 2d Oil AH 




NOTE (1) 

► ^§?lxl : ^§^lx|g Active AreaLH 9TH §2? &a.(S^|2| US §E) 

.180 
540 

.900 

[pixels] 


32Q 96g 160Q 


1 

0 

1 

0 

1 

© 

1 

0 

© 

© 

0 

1 

© 

© 

1 


© TRANSMITTANCE §°| (T PAN el) 

g§?lx| ggf Point© CHI AH TRANSMITTANCE (TPANEL) 

55^1 OlgstOt PANEL ¥2tg 

NOTE (2) CH U I td I (C/R : Contrast ratio) 

: ^§gx| e&(Point CD)CHI AH White EH ( GMAX ) 2t Black &EH(GMIN)°I tJIE §£. 
gta^OUl WHITE &EH 91 E 

7 “ etai&oiiAH black &eh 


NOTE (3) White flE£ §£ (YL) : 

x| f§g> h (Point ©)— I white f-IE(YL) S Si. 


NOTE (4) Brightness Uni formi t y ( Bun i ) : 

StS : Fu 1 1 y White 

9TH£ flE* = §, 0[BH2[ 1*01 §£|&q. 

Bmax Bmin . . . 

x 100 

Bmax 

where, Bmax = Maximum brightness 
Bmin = Minimum br ightness 
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NOTE (5) 

► e&AI ^(Response time)°l §2|: SS0I Oi¥?-l 1 EH Sh gfOH! EH OH ¥Hf-§0| 10%Sh 90% 

ai-oi si saeib ai zj-2j m 

- Normally Black model! 



Gr ay to Gray Response Time 


Q-ay 

End 


0 

31 

63 

95 

127 

159 

191 

223 

255 

Start 

0 


Tr(0— 31) 

Tr(0-63) 

Tr(0-95) 

Tr(0-127) 

Tr(0-159) 

T r(0— 1 91 ) 

Tr (0-223) 

Tr(0-255) 

Ton 

31 

Tf(31— 0) 


Tr(31-63) 

Tr(31— 95) 

Tr(31— 127) 

Tr(31— 159) 

Tr(31— 191) 

Tr(31-223) 

Tr(31-255) 

63 

Tf(63-0) 

Tf (63-31) 


Tr(63-95) 

Tr(63-127) 

Tr(63-159) 

T r(63— 1 91 ) 

Tr (63-223) 

Tr (63-255) 

95 

Tf(95-0) 

Tf (95-31) 

Tf(95-63) 


Tr(95-127) 

Tr(95-159) 

T r(95— 1 91 ) 

Tr (95-223) 

Tr (95-255) 

127 

Tf(127-0) 

Tf (127-31) 

Tf (127-63) 

Tf (127-95) 


T r(1 27—1 59) 

T r(1 27—1 91 ) 

Tr(1 27-223) 

Tr(1 27-255) 

159 

Tf (159-0) 

Tf (159-31) 

Tf (159-63) 

Tf (159-95) 

Tf(1 59-127) 


T r(1 59—1 91 ) 

Tr(1 59-223) 

Tr(1 59-255) 

191 

Tf(191— 0) 

Tf(191— 31) 

Tf(191— 63) 

Tf(191— 95) 

Tf(191— 127) 

Tf(191— 159) 


Tr(191-223) 

Tr(191-255) 

223 

Tf(223-0) 

Tf (223-31) 

Tf (223-63) 

Tf(223-95) 

Tf(223-127) 

Tf (223-1 59) 

Tf (223-1 91) 


Tr (223-255) 

255 

Tf(255-0) 

Tf (255-31) 

Tf (255-63) 

Tf(255-95) 

Tf(255-127) 

Tf (255-1 59) 

Tf (255-1 91) 

Tf(255-223) 




Toff 



T*(X-Y) Response time from level of gray(X) to level of gray(Y) 
Response time §21 = I [ T* ( X— Y ) ] / 72 


NOTE (6) 

A| 01=21 (Viewing angle)£| 3°l : C/ROI 100|&3¥ AI¥2I S?l 
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NOTE (7) 

g^(Crosstalk;Cross modulat ion)°l §£|(DSHA): Oil °imoi CHUI bl^h 

XHSHEIb S&. 


Crosstalk Modulation Ratio(DsHA) = 


Y normal 1 abnormal 


Ynormal 


x 1 00 (%) 


* White Box 0|£|£| back ground pattern^ Gray 1~ Gray64 3)1- XI 4Gray 

* Horizontal Crosstalk Ht Vertical Crosstalk!? 

* soi§ j\% m&m crosstaikam §°i 


:*:l- 


H : Normally White modeAl Boxfe Black(Gmin) /Normally Black modeAl Boxfe white(Gmax) 


* Crosstalk Pattern §1 Point 

H 


3/4H 


► 


- ? - 

— > — 


Yabnormal 

▼ 




7/8H 


Horizontal Crosstalk 




M 

H 

► 




+- H/2 ► 

* H/2 ► 








h 

3/ 

IV 




7/ 

V 






V 


( Yabnormal 

V 



Vertical Crosstalk 
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Note (8) ( = §§UI=BM-7, = §TH£|=50cm) 

ae°l ^H(Flicker)°l §°l : LCDPanel°l She 01 S©. 

® 3ll£h±!£ Flicker ^§M0II mm. 

® ^§?lx| 


ACTIVE AREA 


(480) 


(960) (1440) 

I 


0 

'iv 


© 

© — © 

j ; 

© o 


(270) 

(540) 

(810) 


0: ©=8 


point 


© SEI3H EH §1 (©•§• mmE 1 by 1 Dot 

1 by 1 DOT Pattern (Total Gray 64 § Gray #22 , #32 , #45) 
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7 . m& 

7.1 TFT LCD Si 


1 tern 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Note 

Voltage of Power Supply 

Module Vdd 

10.8 

12.0 

13.2 

V 

(1) 

Current of 
Power 
Supply § 
Vin = 12V 

(a)Black 

1 DD 

- 

550 

700 

mA 

(2), (3) 
(Wi thout 
1 nverter ) 

(b)Whi te 

- 

650 

850 

mA 

(c)N PTN 

- 

1100 

1500 

mA 

Vsync Frequency 

fv 

48.0 

60.0 

62.5 

Hz 


Hsync Frequency 

fn 

60.0 

67.5 

70.0 

kHz 

Main Frequency 

f DCLK 

130.0 

148.5 

152.5 

MHz 

Rush Current 

1 RUSH 

- 

- 

4 

A 

(4) 


NOTE (1) CI3MFIIOI CHI 01 EH & EfOlgJ ^5g 3SCICH 2 IS 3( V ss = OV) 


^ Connector Oj| AH £| ^§xlS. 

(2) fv = 60Hz, f DCLK = 148.5MHz, v DD = 12V, DC current 

(3) 3UI2^ All 3 EH §1 


(a) Black iiHid (b) White eH£! 


(c) N PTN 




12/38 




(4) ^§^2 (12^11, rising time =470 as) 


INPUT 



Note : Control Signal : High(+12V) >Low(Ground) 

All Signal lines to panel except for power 5 V : Ground 

The rising time of supplied voltage is controlled to 470us by R and C value. 



7.1.2 Operation temperature range at specific component 


Part 

Spec 

Ambient Operat i ng 
Temperature 

Junction Operat i ng 
Temperature 

Timing Control ler 

SQ60PB 

0°C ~ 70 °C 

0°C ~ 125°C 


13/38 


7.2 LED Converter (Ta=25°C) 

7.2.1 Electrical Characteristics 


ITEM 

SYMBOL 

CONDITION 

MIN 

TYP 

MAX 

UNIT 

NOTE 

Input Voltage 

V N 


22 

24 

26 

V 


Inrush Current 
Note(*2)(*3) 

IlNRUSH.N 

Vn = 24V, Dim=Max 
3D ENA = Off 

- 

- 

5.1 

A 

Nonnal Mode 

IlNRUSUB 

V N = 24V 
3D ENA = On 

- 

- 

8.4 

A 

Blinking Mode 

Output Current 
Note(*l) 

Iled,n 

V w = 24V 
Dim=Max 
3D ENA = Off 

152 

160 

168 

mAmean 

Nonnal Mode 
@1 string 

II FD R 

V N = 24V 
3D ENA = On 

256.5 

270 

283.5 

rnAdc 

Note(*5) 

Blinking Mode 
Active High level 
@1 string 

Converter 
On/Off Control 

ENA 

Enable 

3 

- 

5.25 

V 


Disable 

-0.3 

- 

0.4 

INT DIM 

VlNTDIM 

V N = 24V 

0 

- 

3.3 

V 

Note(*4)(*5) 
Vext_dim Pin(#14) 
: floating(N.C) 

Dintdim 

(Duty) 

V N = 24V 

1 

- 

100 

% 

Fint_DIM 

V w = 24V 

140 

150 

160 

Hz 

EXT DIM 

V EXTDIM 

High Level 

3 

- 

5.25 

V 

Note(*4)(*5)(*6) 

Vint dim pin(#l 3) 

= floating(N.C.) 

Low Level 

-0.3 

- 

0.4 

Dextdim 

(Duty) 

V N = 24V 

1 

- 

100 

% 

FexTDIM 

140 

- 

150 

Hz Note(*7) 

140 

- 

150 

Hz Note(*8) 

Trising 

- 

- 

200 

ns 

Tfalling 

- 

- 

200 

ns 

VsYNC 

Vsync 

High Level 

2.4 

- 

3.6 

V 

Note(*5)(*6) 
INT DIM Only 

Low Level 

-0.3 

- 

0.4 

Dsync 

V N = 24V 

V 1NTD1M = Max 

- 

50 

- 

% 

Fsync 

- 

150 

- 

Hz 

Trising 

- 

- 

200 

ns 

Tfalling 

- 

- 

200 

ns 

Blinking Mode 
(3D) 

3D ENA 

Enable 

2.4 

- 

3.6 

V 

Note(*5)(*6) 

Disable 

-0.3 

- 

0.4 

3D PWM 

High Level 

2.4 

- 

3.6 

V 

Low Level 

-0.3 

- 

0.4 

D3D_PWM 

V w = 24V 
3D ENA = On 

- 

56 

- 

% 

F3DPWM 

- 

120 

- 

Hz 
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Note 


(*1) All data was approved after running 120 minutes. 

(*2) Iinrush is measured within BLU on 10ms after leaving the BLU as it is at least lhr or more at room temperature(25°C) 
(*3) Additional Appendix for Input current 


ITEM 

SYMBOL 

CONDITION 

SPECIFICATION 

UNIT 

NOTE 

MIN 

TYP 

MAX 

Input Current 

Iovershoot,N 

Vin-24V, Dim-Max 

- 

3.88 

3.99 

A 

Overshoot Current After Tum-on 

(Normal Mode) 

Isaturation,N 

- 

3.80 

3.91 

A 

Saturation current after lhr aging 

Input Current 

Iovershoot,B 

Vin=24V 

- 

4.01 

4.13 

A 

Overshoot Current After Tum-on 

(Blinking Mode) 

Isaturation,B 

3D PWM=56% 

- 

3.93 

4.04 

A 

Saturation current after lhr aging 



(*4) Internal PWM mode and External PWM mode are not available at the same time. In other word, 

if one of the dimming control signal was input (connected), the other dimming control signal must be floating (No Connection) 
(*5) duty=ton/ttotal (*6) Signal rising/falling time 




(*7)(*8) External PWM Frequency should be synchronized with SET Frequency 

(*7) SET Vsync Frequency is 50Hz (*8) SET Vsync Frequency is 60Hz 


7.2.2 Power Sequence 


II I I I I 
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7.3 LED Drive DC-DC Converter Pin AhgJ= 


7.3.1 Input Connector 

Model No. : 22022WR-H14B2 (YEONHO) CN1 


PIN NO 

SYMBOL 

REMARK 

1,2, 3, 4, 5 

Vin 

Power Supply DC 24V 

6,7,8,9,10 

GND 

Ground 

11 

STATUS 

No Connection 

12 

ENA 

Converter On/Off Control Signal 

13 

INT DIM 

Internal Dimming Control Signal 

No Connection (In case of using EXT_DIM #14) 

14 

EXT DIM 

External Dimming Control Signal 
No Connection (In case of using INT DIM #13) 


7.3.2 Sync/3D Connector 

Model No. : 196047-04021 -3 (P-TWO) CN3 


PIN NO 

SYMBOL 

REMARK 

1 

Vsync 

Burst Mode(PWM) Signal Frequency 

2 

3D ENA 

3D_Mode On/Off Signal 

3 

3DPWM 

3D Mode Pulse Signal 

4 

GND 

Backlight Ground 


7.3.3 Output Connector 

Model No. : 20037WR-H07(YEONHO) CN2 


PIN NO 

SYMBOL 

REMARK 

1 

LED+ 

DC/DC Output 

2 

LED4- 

LED string4 cathode 

3 

LED3- 

LED string3 cathode 

4 

N.C 

No Connection 

5 

LED+ 

DC/DC Output 

6 

LED2- 

LED string2 cathode 

7 

LED1- 

LED string 1 cathode 
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7 - 5 . 


Q-OI 0O^§ (Block Diagram) 



s 

o 

u 

R 

C 

E 

P 

C 

B 


DDl/OKI/DB 

MN3/4 

726/966CH. 

AP*» 


4 

L 


S 

O 

u 

R 

C 

E 

P 

C 

B 


DDl/OKI/DB 

MN3/4 

726/966CH. 

AP** 


4 

L 
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MB3/4(ASG1/2) PANEL : 1920 X 1080. RO/CS MB3/4 (ASG1/2) 








7-6. Bsl £AH( Input Terminal Pin Assignment) 

7-6-1. TFT LCD Bl( Interface signal & power) 


< 51 PIN > 


Pin 

Symbo 1 

Descr ipt ion 

Pin 

Symbo 1 

Descr ipt ion 

Pin 

Symbo 1 

Descr ipt ion 

1 

TC0N_WP 

Bus release 

19 

RxICLK- 

1st, 5 t hLVDS Clock - 

37 

GND 

Ground 

2 

SCLJ 

I2C SCL 

20 

Rx1CLK+ 

1st, 5t hLVDS Clock + 

38 

Rx2 [D ] N 

2nd, 6thLVDS Signal - 

3 

SDA_I 

I2C SDA 

21 

GND 

Ground 

39 

Rx2 [D ] P 

2nd, 6thLVDS Signal + 

4 

3D Format 0 

Not Connect (2) 

22 

Rxl [D]N 

1st , 5thLVDS Signal - 

40 

Rx2[E]N 

2nd, 6thLVDS Signal - ( 1 ) 

5 

3D_SYNC_0 

ShutterGlass sync 
output signal 

23 

Rxl [D]P 

1st , 5thLVDS Signal + 

41 

Rx2[E]P 

2nd, 6thLVDS Signal + ( 1 ) 

6 

3D Format 1 

Not Connect (2) 

24 

Rxl [E]N 

1st, 5thLVDS Signal - (1) 

42 

N.C 

Not Connect 

7 

N.C 

Not Connect 

25 

Rxl [E]P 

1st, 5 t hLVDS Signal + (1) 

43 

N.C 

Not Connect 

8 

N.C 

Not Connect 

26 

3D_EN 

3D_EN signal 

44 

GND 

Ground 

9 

N.C 

Not Connect 

27 

N.C 

Not Connect 

45 

GND 

Ground 

10 

N.C 

Not Connect 

28 

Rx2[A]N 

2nd, 6thLVDS Signal - 

46 

GND 

Ground 

11 

GND 

Ground 

29 

Rx2 [A] P 

2nd, 6thLVDS Signal + 

47 

N.C 

Not Connect 

12 

Rx 1 [A] N 

1st , 5t hLVDS Signal - 

30 

Rx2[B]N 

2nd, 6thLVDS Signal - 

48 

12V 

DC power supply 

13 

Rxl [A] P 

1st , 5t hLVDS Signal + 

31 

Rx2[B]P 

2nd, 6thLVDS Signal + 

49 

12V 

DC power supply 

14 

Rx 1 [ B ] N 

1st , 5t hLVDS Signal - 

32 

Rx2[C]N 

2nd, 6thLVDS Signal - 

50 

12V 

DC power supply 

15 

Rxl [B]P 

1st , 5t hLVDS Signal + 

33 

Rx2[C]P 

2nd, 6thLVDS Signal + 

51 

12V 

DC power supply 

16 

Rxl [C]N 

1st , 5t hLVDS Signal - 

34 

GND 

Ground 




17 

Rxl [C]P 

1st , 5t hLVDS Signal + 

35 

Rx2CLK- 

2nd, 6t hLVDS Clock - 




18 

GND 

Ground 

36 

Rx2CLK+ 

2nd, 6t hLVDS Clock + 





Noted) : 

- Input Mode 8Bit Setting & 8b it input A| , ==> E_Chanel : Floating 

- Input Mode 10b it Setting & 8b it input A| , ==> E_Chanel : Keep Level '0 

PIN No. 24 / Pin No. 40 : Pul I Up 
PIN No. 25 / Pin No. 41 : Pul I Down 
* Level of LVDS signals are base on LVDS CHARACTER I ST ICS (7-1 2) 

N0TE(2) : 3D input format selection 

- FORMAT I [1:0] : 2’ bOx = Line interleave , 2’ b 10 = side/side , 2’ b 1 1 = top/bottom 


IVCC 33 


10k ohm 
(Pull Up) 


RxX(X)N 
rtn Mo 


R*X[X)P 
h* Mo null 


lOkohm 
(Pul Down) 


GND 
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N0TE(2) Parameter 

Symbol 

Value 

Unit 

Note 

msm 

Typ 


1 nter face 

Input High Vol tage 

FORMAT! 1] 

2.0 

- 

3.6 

V 


Input Low Vol tage 

FORMATtO] 

-0.3 

- 

0.8 

V 



7-7. gPI 




DATA SIGNAL 

GRAY 

COLOR 

DISPLAY 

RED 

GREEN 

BLUE 

SCALE 

LEVEL 



RO 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

GO 

G1 

G2 

G3 

G4 

G5 

G6 

G7 

G8 

G9 

BO 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

z 


BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

z 


GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

z 

BASIC 

CYAN 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

z 

COLOR 

RED 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

z 


MAGENTA 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

z 


YELLOW 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

z 


WHITE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

z 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RO 


DARK 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1 

GRAY 

SCALE OF 
RED 

T 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R2 










1 

1 









1 

1 









1 

1 

R3z 










1 

1 









1 

1 









1 

1 

R1020 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1021 


LIGHT 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1022 


RED 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1023 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

GO 


DARK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

01 

GRAY 

SCALE OF 
GREEN 

T 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G2 










1 

1 









1 

1 









1 

1 

G3z 










1 

1 









1 

1 









1 

1 

G1020 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1021 


LIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1022 


GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1023 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BO 


DARK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B1 

GRAY 

SCALE OF 
BLUE 

T 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

B2 










1 

1 









1 

1 









1 

1 

B3z 










1 

1 









1 

1 









1 

1 

B1020 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

i 

i 

B1021 


LIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

i 

i 

B1022 


BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

B1023 


NOTE 


(1) Gray §°l : 

Rn : Gray, Gn : Gray, Bn : BTsL^ Gray (n=Gray level) 

(2) : 0=Low level voltage, 1=H i gh level voltage 
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7-8. Time parameter (DE Mode) 


SIGNAL 

ITEM 

SYMBOL 

MIN. 

TYP. 

Clock 


1/TC 

130 

148.5 

Hsync 

Frequency 

Cycle 

Fh 

60 

67.5 

Vsync 


Fv 

48 

60 

Vertical Active 

Display 

Period 

TVD 

- 

1080 

Disply Term 

Vertical 

Total 

TVB 

1110 

1125 

Horizontal 

Display 

Period 

THD 

- 

1920 

Active 
Display Term 

Horizontal 

Total 

TH 

2092 

2200 


M Sg H-sync2t V-sync D6I 21 3 El 01 Of m 

'%0]'d EH Oil ^ BIST (Pattern : Black) 


Parameter 

Symbo 1 

Value 

Min 

Typ 


CMOS 

Input High 
Threshold 
Voltage 

Vm (High) 

2.5 

- 


Interface 

Input Low 
Threshold 

Vil (Low) 

0 




iHgfa 





SIGNALS 



Dclk 


DISPLAY 


DE Only Mode) 



Th 


Thd 


r 


■juuinnnn 


Odd Data 
Even Data 




Tc 




) c 

) c 



0.5 Vcc 


0.5 Vcc 


0.5 Vcc 
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7-10. LVDS Interface 

- LVDS Receiver : TconLHSS 

- JEDIA 10b i t 77^ xHg 


UK lafjfe 

LVDS pin 

JEIDA -DATA 

TxOUT/RxINO 

TxIN/RxOUTO 

R4 

TxIN/RxOUT 1 

R5 

TxlN/RxOUT2 

R6 

TxlN/RxOUT3 

R7 

TxlN/RxOUT4 

R8 

TxlN/RxOUT6 

R9 

TxlN/RxOUT7 

G4 

TxOUT/RxINI 

TxlN/RxOUT8 

G5 

TxlN/RxOUT9 

G6 

TxlN/RxOUT12 

G7 

TxlN/RxOUT13 

G8 

TxlN/RxOUT14 

G9 

TxlN/RxOUT15 

B4 

TxlN/RxOUT18 

B5 

TxOUT/RxlN2 

TxlN/RxOUT19 

B6 

TxlN/RxOUT20 

B7 

TxlN/RxOUT21 

B8 

TxlN/RxOUT22 

B9 

TxlN/RxOUT24 

HSYNC 

TxlN/RxOUT25 

VSYNC 

TxlN/RxOUT26 

DEN 

TxOUT/RxlN3 

TxlN/RxOUT27 

R2 

TxlN/RxOUT5 

R3 

TxIN/RxOUTIO 

G2 

TxIN/RxOUT 1 1 

G3 

TxlN/RxOUT16 

B2 

TxlN/RxOUT17 

B3 

TxlN/RxOUT23 

RESERVED 

TxOUT/RxlN4 

TxlN/RxOUT28 

RO 

TxlN/RxOUT29 

R1 

TxlN/RxOUT30 

GO 

TxlN/RxOUT31 

G1 

TxlN/RxOUT32 

BO 

TxlN/RxOUT33 

B1 

TxlN/RxOUT34 

RESERVED 
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7-11. 2S 2/S2:£ ^AH (Power ON/OFF Sequence) 


: Latch-upOlU LCD 2i£l DC operation* UPPISH 22 £AH* Oh£H IfOfOf ®). 



(1) 2§M 2s* 27f6f* £l?§x|£| 222 V DD £f StOfOf &CK 

(2) LCD g^f S ^1 LH CHI AH ^§2£| 2£tS 2 7f t) 3. LCD7f S2EPI 2 011 351 31»L| 
awns 1 2 Oil LCD* * (ffl, SOM NOISED 

(3) V 0 P( 2PO ? el EH HII 01 ^ 2s7f *(^7fX| 81b &EH( Interface Signal High 
lmpedence)2 §AO ¥XI * 3. 

(4) Power Off? XH Power OnSPI 2011 1S0I 22sl ^2? ?§. 
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7-12. LVDS CHARACTERISTICS (SQ60P 715) 


DC Specification. 


LVDS receiver DC characteristics 


Characteristics 

Symbol 

Condition 

Min. 

Typ 

Max. 

Unit 

IO Supply Voltage 

VDD33_LVDS 


3.0 

3.3 

3.6 

V 

Core Supply Voltage 

VDD12_LVDS 


1.1 

1.2 

1.3 

V 

Color Depth 




8/10 


bit 

Input Common Mode Voltage 

V CM 


0.3 


1.8 

V 

Differential Input Voltage 

|Vid| 


100 

350 

600 

mV 



Definition of LVDS receiver DC characteristics 


-. AC Specification. 


LVDS receiver AC characteristics 


Symbol 

Characteristics 


Min. 

Typ. 

Max. 

Unit 

Fin 

Input Clock Frequency (= 

1/T ) 

25 


90 

MHz 

tRCF 

Output Clock period 

11.11 


40 

ns 



Fin =S5MHz 



+400 

ps 

tFSRM 

Input Data position 

Fin =7SMFLz 



+450 

ps 



Fin =75MHz 



+500 

ps 



Fin =S5MHz 

-400 



ps 

tRSLNI 

Input Data position 

Fin =78MHz 

-450 



ps 



Fin =75MHz 

-500 



ps 

tRPLL 

Lock Time 



100 

psec 

tduty 

Rx Output Clock Duty Ratio 

45 

50 

55 

% 
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Figure 4. Timing diagram of LVDS receiver skew margin 


Casel 


Case2 



Figure 5. Timing diagram of LVDS receiver operation 
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7-13. SPREAD SPECTRUM SPEC 

- Modulation frequency : max 300 kHz 

- Modulation rate : max +/- 1.5% 

7-14. 3D bS GUIDE 

(1) 3D INPUT SOURCE g°| 

a. LTA550HQ20-C s.I°| 3D bH# ^1 °H A~i ^ 60Hz Frame sequential 
3D ^ Source7f oj 7 |. E |ojof sr. 

b. Ef Format °| 3D -^-g-Source X|^j oj-gj. 


(2) INPUT PIN g°| 


PIN Number 

PIN § 

g°i 

26 

3D EN 

3D_EN CJs: High(3.3V)A|, 3D 



Normally GND. 

5 

3D SYNC I 

SET 01| A-j fif^Hf Shutter Glass7_t°l 3D_SYNC* °f^7| <7|°t 



Sequence of 7 

4,6 

3D_Format 0 

3D input format selection 

3D_Format 1 

FORMAT I[1:0] : 2'bOx = Line interleave , 2'blO = side/side 


(3) 3D Signal Sequence-b 6f7|2f ^ 0 | °j & E|OjO|:°J-. 

SET ICO (LVDS) ! «- 7 “ 



LCD DISPLAY 


4.17b 


000000000000 


30 EN 



;3D ->2D 
•change time 


T8 


BL. On/off 


Items 

Spec [ms] 

Description 

Min. 

Typ- 

Max. 

T7 

02 



T7 > 10 Frame 

T8 

i30 



T8 > 7 Frame 
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8 . 333 §3 


ais 

Sh££ 

<=5 1 

Class C S353 

33 AI55 

1,2 §3 

3,4 SL2 

ES 

CS 

ES 

CS 

HTOL 

50 °C 

0/8 

0/4 

0/4 

0/4 

HTOL 2 

60 °C 

0/4 

0/4 

0/4 

0/4 

LTOL 

-5 °C 

0/4 

0/4 

0/4 

0/4 

LTOL 2 

-10X) 3 5hr 013 33 ® 353b Ihr 01 3 on 

0/4 

0/4 

0/4 

0/4 

THB 

50 °C / 80 %RH 

0/4 

0/4 

0/4 

0/4 

HTS 

70 °C 

0/4 

0/4 

0/4 

0/4 

LTS 

-25 °C 

0/4 

0/4 

0/4 

0/4 

WHTS 

60 °C / 75 %RH 

0/4 

0/4 

0/4 

0/4 

TS 

-20°C,30S ~ 60 °C ,305 , lOOcycle 

0/4 

0/4 

0/4 

0/4 

ALTITUDE 

(33) 

,53/S351f:-10°C~50°C, 54hrs 

17,000ft (5, 000m)/ S3 ,40,000ft ( 12, 000m) /til S3) 

,3S: 23,000ft 25°C lOhrs 

0/2 

0/2 

0/2 

0/2 

ESD 

SS 3S:±10 kV, 210 Point, 111 /Point 
,3S UI3S:+20 kV ,210 Point , 111/Point 
Inverter input pin: + 15kV, 150PF/330, 31/Pin 

0/3 

0/3 

0/3 

0/3 


1 0~300Hz/ 1 . 5G/ 1 0m i nSR , XYZ , 30m i n/ax i s 

0/3 

0/3 

0/3 

0/3 

S3 

+ XYZS 33 11 

40" 01 5f 50G , 11msec ( +XYZ) 

46" 40G , 11msec ( +XY , + Z:30G) 

52" 013 30G , 11msec ( +XYZ) 

0/3 

0/3 

0/3 

0/3 

Pal letS3 

iE5cS5( DG00477 LCD 53XH S3 2)355) 

1 

1 

1 

1 

33 33 

50-60 °C Mosaic pat tern(9*10) 12hrs fix 

0/8 

0/4 

0/4 

0/4 

3533 

50-60 °C Mosaic pat tern(9*10) 
TV : 336hrs DID : 504hrs 

0/4 

0/4 

0/4 

0/4 

—1— CZ) 

333S : 35gl 5S3 3SW 3(Max 23dB) 
S3 3 5SS : Max 50dB (36dB 013 51 01 1) 

0/2 

0/2 

0/2 

0/2 

S3 

38,3b 555A1 5531 5hr 
105 33 33 On/Off, DID5 Portrait 31 

0/2 

0/2 

0/2 

0/2 

TSS 

-20°C~65°C , TV : 440cyc , 52SNB 204cyc 
DID: 1 10cyc, 52SNB 51cyc 

0/4 

0/4 

0/4 

0/4 

HALT 

-30-1 00 °C 15Grms 

0/2 

0/2 

0/2 

0/2 

5S S3 

25 - 50 °C Time to Fai 1 (Opt ional ) 

0/2 

0/2 

0/2 

0/2 

Twist S3 

46" Ol 3 105 0.7S/1I 10001 
40" 205 0.85S/1I 2501 
32" 205 0.7S/1I 2501 
26" 205 0.6S/1I 2501 

0/4 

0/4 

0/4 

0/4 

EOS S3 

]5ELi|iii xi-^ 

0/2 

0/2 

0/2 

0/2 

DC S3 

+DC: 30V 2hr 35 3b 
+DC -20V lOhr 35 3 o 

0/2 

0/2 

0/2 

0/2 

Bal 1 Drop 
S3 

(opt ional ) 

33S, CSBI- 5ti x| CHI AT ±2%5 333 Split! 30H 
20cm SOI, 24p/panelEf3 
HTS(70°C ) 33, 168hr 355 500hr3XI S3 

0/15 

0/15 

0/15 

0/15 
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48§SIS 
(opt ional ) 

-5°C min. 500hr ¥3 

¥7| x| *7|x| X-Ray S3 m dll 

0/4 

0/4 

0/4 

0/4 

Smear 37t 
(opt ional ) 

Tip: 10mm, 6kg f, Ho 1 d : 2s , 1011 

0/3 

0/3 

0/3 

0/3 

Power on/off 
S7| 

-5 °C / 60 °C , 1,00011, On:3sOI3/OFF:2sOI3 

0/4 

0/4 

0/4 

0/4 

ASG XI¥0H 
37| 

Max. ¥!¥, 0°C— 50°C ¥01 ¥ gt3¥¥®t£ 

Sampl ing Plan Si 

ASG 1¥0H 
37| 

Min. ¥ffl¥, 60 °C ¥¥¥¥, 96hr 

Sampl ing Plan Si 


* 3,4 eel 3? Aiatt¥ £! § ¥PDR/BRN A| lll¥ plan Oil £|7|, S3 ¥¥ 

37| l¥S £¥101 test 14 $i¥01 AIS ¥¥ £7| ¥¥AH* WBQ. 

* DVR S^OII H1¥ 7H£SeO| 9g@ ?0||E(E/S 37t) e^OII a® 

StOI C/S All M Oil CH6H, ¥7t Si ie i¥i £¥1(4 ^Al me sick 
B, 37| A|£¥ eBM WEt 96-336 A I ¥ 2iQ. 

* Pallet @7| ¥2 ft! 7|B¥ LCD 5&XH 37| IB S¥(DG00477)g Si 101 

Si&ci. 

* S¥ @7(£| Sampling^ ¥¥ DHIIM 211 Sampling Plane S¥10i test SSSDI. 
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9. PACKING 


9.1 Carton 

( 1 ) Packing Form 

Corrugated fiberboard box and EPS cushion as shock absorber 

(2) Packing gJS 



9.2. Packing Specification 


Item 

Specification 

Remark 

LCD PAcking 

22x13.6 + 32 
= 331.2 kg 

- 13.6 kg / LCD 

- 32 kg / Packing Set 

- Packing Material: Paper 

Desiccant(drier) 

8ea x 22 = 1.76 kg 

lOg/EA, Cobalt-dichloride-free 

Pallet 

1 

Pallet Weight: 9.3kg 

Packing Direction 


- 

Total Pallet Size 

1133 * 1452 * 768 

Length x Width x Height 

Total Pallet Weight 

374.26 Kg 

Module(X1IM ¥311 * 22 ) + Pallet(9.3kg) 

+Packing SET(32kg) + Desiccant(0. 08x23=1 ,76kg) 


9.3. Packing &EH SA 


j ITEM 

Unit 

Min. 

M ax. | 

Storage Temperature 

(*c) 

1 O 

40 

Storage Humidity 

(S^rH) 

35 

75 

Storage life 


6 months 



Storage Condition 


Prohibit direct sunlight 

Ventilation in storehouse and Control changing temperature is within 
limits of environment 

Put it on pallet, don't put it on floor, and store them with removing 
form wall. 

Don't wet Out— BOX and avoid rain. 

Without condensation. 

Etc. Avoid harmful Condition. 


9.4. Packing &EH SOI J\\ 


Long —term Storage Process 


M ore than 3m onths Storage or Low temp. De livery/under 5*C Storage, 
->Onthe20*c 50%rH Condition , More than 24hr release. 
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10. MARKING & OTHERS 

A nameplate bearing followed by is affixed to a shipped product at the 
specified location on each product. 

(1) Parts number : LTA550HQ20-C01 

(2) Revision : One letter 

(3) Control : One letter 

(4) Lot number : £_ 0_ £_ A_ 1 23 £LL A_ 

1 2 3 4 5 6 7 

® 8 : Line 
(2) O : Device 
© 7 : Year 
@ A : Month 
© 123 : Lot No. 
© 01 : Glass No. 
© A : Cell No. 


(5) Nameplate Indication 


T c*lus A 



ILTA550HQ2 


1014 II 

0 


R8ZF 

1 1 III II 1 III II II 


8CACJN3P0P C01 

MADE IN KOREA 




(6) Bar code marking for Customer & Packing box attach 


« LTA550HQ2 


TYPE:o C 
QTY;U 5 

HlUlf 

01 

12 

lilHIrll 61 


C£. ZC49 

478050 
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11. General Precautions 

11.1 Hand I i ng 

(a) When the module is assembled, It should be attached to the system firmly 
using every mounting holes. Be careful not to twist and bend the modules. 

(b) Refrain from strong mechanical shock and / or any force to the module. In 
addition to damage, this may cause improper operation or damage to the module 
and LED back- I ight . 

(c) Note that polarizers are very fragile and could be easily damaged. Do not press 
or scratch the surface harder than a HB pencil lead. 

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a 
long time, Staining and discoloration may occur. 

(e) If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth, 

(f) The desirable cleaners are water, IPA( Isopropyl Alcohol) or Hexane. 

Do not use Ketone type mater i a I s ( ex . Acetone), Ethyl alcohol, Toluene, Ethyl 
acid or Methyl chloride. It might permanent damage to the polarizer due to 
chemical reaction. 

(g) If the liquid crystal material leaks from the panel, it should be kept away 
from the eyes or mouth . In case of contact with hands, legs or clothes, it must 
be washed away thoroughly with soap. 

(h) Protect the module from static , it may cause damage to the CMOS Gate Array 1C. 

(i) Use finger-stalls with soft gloves in order to keep display clean during the 
incoming inspection and assembly process. 

(j) Do not disassemble the module. 

(k) Do not pull or fold the lamp wire. 

( l ) Do not adjust the variable resistor which is located on the module. 

(m) Protection film for polarizer on the module shall be slowly peeled off just before 
use so that the electrostatic charge can be minimized. 

(n) Pins of i/F connector shall not be touched directly with bare hands. 






»£•» >1 *«o« *OM ««**• 

«ia 0Mfi. 

*H*o« *C| flop}** 
ftMl y assy fioioi fiqq 




*£■ V «0*fc »£A| 
tf SEfe ¥£*» 

»» >1*61*12. 

oi*yoi SOI SI20 x#80| a* 

*114^22* *HK>I KOi-H 



vs.st, sfifi. »«vi 
ttssw. 8»±, M. AM. 
27 W. 

*21 **<* >1*61X1 

q*l2. 

*1* 2©sns*. 

avieoi ini A«toi 

*1W4/ 4 
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11.2 Storage 


ITEM 

Unit 

Min. 

Max. 

Storage Temperature 

(°c) 

5 

40 

Storage Humidity 

(%r H) 

35 

75 

Storage 1 i fe 

12 months 

Storage Condition 

-The storage room should provide good ventilation and temperature control. 

-Products should not be placed on the floor, but on the Pallet away from 
a wall. 

-Prevent products from direct sunlight, moisture nor water; Be cautious of 
a build up of condensation. 

-Avoid other hazardous environment while storing goods. 

-If products delivered or kept in conditions of over the storage period of 3 
months, the recommended temperature or humidity range, 
we recommend you leave them at a temperature of 20 °C and a humidity 
of 50% for 24 hours. 


11.3 Operation 

(a) Do not connect .disconnect the module in the "Power On" condition. 

(b) Power supply should always be turned on/off by the item 6.3 
"Power on/off sequence" 

(c) Module has high frequency circuits. Sufficient suppression to the 
electromagnetic interference shall be done by system manufacturers. Grounding 
and shielding methods may be important to minimize the interference. 

(d) The cable between the back- light connector and its inverter power supply shall 
be a minimized length and be connected directly . The longer cable between 
the back-light and the inverter may cause lower luminance of lamp(LED) and 

may require higher startup voltage(Vs). 

11.4 Others 

(a) Ultra-violet ray filter is necessary for outdoor operation. 

(b) Avoid condensation of water. It may result in improper operation or disconnection 
of electrode. 

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation, 
input voltage variation, variation in part contents and environmental temperature, 
and so on) Otherwise the module may be damaged. 

(d) If the module displays the same pattern continuously for a long period of time.it 
can be the situation when the image "Sticks" to the screen. 

(e) This module has its circuitry PCB's on the rear side and should be handled 
carefully in order not to be stressed. 
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12. ¥§hsi aai pis 

12.1 sxiss 

OhBH Oil AIIAimfe SIM □ §H AH fe ¥S I CIUIOIP SOU &¥Elb SOI PPAHS SIS Cl. 
H 12.1 a soil P8H Al-gOI S XI El 01 PS SI 


SIS 

Cadmium and cadmium SltlS* 1 

PBB(plybromobiphenyl )S, PBDE (polybrominated biphenyl ethers)S * 2 
Polychlor inated biphenyl (PCB) S 
Polychlorinated naphthalene S 

Organic tin SltlS (Tributhyl tin category/Tr ipheny I tin category) 

Asbestos 

Azo ItltS (SSH ¥ H 8.3011 UP P¥ AmineS SI US 1118. 01 1|&S¥ 2AIIP 
XISI2¥ ISslOI ISIEIb AIISP AIS S XI El 01 PCI.) 


* 1 : 

XI X|- 

CO 

AH S0|| 

□ SHAHS ¥2, 

PISS , 

6PI 3S , UP 

—) 

^5 cz> — i 

t=l 

S o 

HSS 

:2P| 

SXI 

lOOppm 


□ l&j- 

01 3 2 

S St Cl 











C\J 

* 

XI XH 

— I fcd 

= XI ^ 

SAI 51 

i= bH co 
i fcd IZT 

sts C|, 

SIP CIOISSI 

fl/AiiM ms.pi 

°|5H 

SXI 

^Xl 

¥ 


lZT tt 

SCI. 












PH 

ESP 

3?, 

01 EH Oil 

All Aims ¥SM 

□ St AMU on □ ; 

5HAHS 

SAH 

SXI 

PIP 

SI XI 

q> o 

.Cl, SIS 


All 90|H¥ EMM SS¥ StCI. 

¥12.2 flint P|¥S I PI E| Sl&gP SSP EM S¥ 


§E 

EM S¥ 

(a) DC 29, PPXI, S 91 01 , 2M0IPH S 23IS 225IS 

ss pipip soi is 

(b) sshaisxioii &¥ps mmm 

(c) Ni-Cd SXI (SflS SAimS 9, CIS 0101 I0H S2 
Ni-Cd Ills 20072 3SS SffllS¥¥ St Cl. 

20032 3SSt 

(d) ¥9 I ¥92¥P °!¥, P¥ 

20042 3SSt 
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0t£st&S §011 AH CHI °I6H H16.30II lAISfe OhBlOl S gg°l Atgg §A|&DK 
S12.3 Ot£stttS°l ¥6H0|| — ISH gJ£S8HA]fe °t£|g 0 t°J gjg- 


CAS No 

om 

92-67-1 

4-amonod i pheny 1 

92-87-5 

Benzidine 

95-69-2 

4-ch 1 oro-o-to 1 u i d i ne 

91-59-8 

2-naphthyl amine 

97-56-3 

o-ami noazotoluene 

99-55-8 

2-am i no-4-n i trotoluene 

106-47-8 

p-chloroani 1 ine 

615-05-4 

2 , 4-d i am i noan i so 1 e 

101-77-9 

4 , 4 1 -d i am i nod i pheny 1 me t hane 

91-94-1 

3 , 3 1 -d i ch 1 orobenz i d i ne 

119-90-4 

3 , 3 ' — d i me t hoxybenz i d i ne 

119-93-7 

3 , 3 ' — d i methy Ibenzidine 

838-88-0 

3 , 3 1 d i met hy 1 -4 , 4 1 -d i am i nod i pheny 1 methane 

120-71-8 

p-cresidine 

101-14-4 

4.4' -methy 1 ene-b i s— (2— ch loro ani 1 ine) 

101-80-4 

4,4' -ox i dean i 1 ine 

139-65-1 

4 . 4 ' — t h i od i an i 1 ine 

95-53-4 

o-toluidine 

95-80-7 

2,4— to 1 luylenediamine 

137-7-7 

2,4,5— t r imenthylani 1 ine 

90-04-0 

o-an i s i d i ne 


12.2 &SUHPI SI 

Q§°l 83^ S 12.4011 SBIS §E1 JII2ISHQ 011=. ¥SOIU SxIOII Sg£|CHAH¥ °t SDK 
S 12.4 ggfflPISa 


sas 

L_h QJ l_h g|.5h = 

b 3C b 4n-| tb S 

§g ^ gg mmm 
6d\ bs mmm 
pvc ai pvc sag 

PBB, PBDE 012121 gBIMSst&g 

sbi me* an (gii 
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0 h cLH — I MAH* SSSWIAH CHAtPIgOI 0|sm &EH0I3, ¥*°l St SEISIS 

Sf£5!¥E|| SOUH SH3¥*°I AI¥A!gO| ¥^0|5!P3 3B5!0| H12.52I BE HP I 3IU1XI 
S3 HPIShfe 533 tta. 

DEI, CHAU AH 3 2| SgtfSOI 3¥5H3 3¥3 S3* 333X1 &H A!S3X|3 BP. 

E5I □SPI^OI Si 01 33A1I°I SSOII — ISH 121 K OII2P! °J§8 3¥¥ SB* AH3SBP 


12.5 BEBPI8S01I CHS!' 


U BEBIPI 


A!g3X| : 0¥H (a) , (b) , (c) , (d) , (e) , (f ) , (g) , (h) , ( I ) , ( j ) , (k) , ( I ) , (m) K (n) 0|2|2| 
§E. Oil BCHI SSi, 3B3HHS3 SOU CHS! S3 §E 

(a) ¥ All AH 2.1 * 5ESB AU*°I 21 S¥ (W £DU S^£l¥ ¥S)(UI°I 
A!g (S3S¥(UI A!S£I¥ SB All, S3 S) 

(b) SAHul¥(UI A!§5!¥ B3AU, S3 S 2003 | 33 

(c) 2 lj All AH 2.1 B SSS AUS°I 2|§¥0|| A!§5!¥ ¥S SS £! 3 ESS 

(d) 333 *A|5!¥ 5S SBEXI 

(e) ¥*°l 2I¥33 • PSSX! S2| 3SAHS 
(33¥*/3SAU PSOI3/5I3B3 S) 

(f) ¥§■ PU!0|3°| LH¥S¥S BS, E§§ BS 
(Pb 85wt% 0IB°l 3B/BS) 

(g) SPSS OI2I2I SB^POII B 

(h) Bi fSsfe PS S3 

(i) S3, 33, XI S3 1 2| XI SI 2004 S 31 

(j) M3S3AH BI B35!¥ AS S3 = 

QS, 0!BH S3¥ §Pg3AH°| B°l S3P SI SEP. 

31-33 L_|- 31-0 

t=l a CD TT tzd CD TT CJ1 o O -1- 

3 AH 0.3wt% 01 S 

S¥DI3S3 0.4wt% 01 S 

IS3 4wt% 01 S 

(k) 20033 3S B 01 3 Oil SAIB SS S BE XI 


: a L_h CCH 7) == XH l_h CCH 

O td D , -Li <5> CD td CD 


i!°a y 


20043 33 

Oh 


.3 spsp e°i 3133 as se 

3AHEI3 S2| *333011 PS* &! 3 1!S8S BS SPsHAHS SEP. 

= S 3 1 o | 3SSAI, 3X1, 3SAII0II BAH5!¥ M*g°l S3* 335101 5ppm 01333 S!P. 
01 CHS 3XHPBB, ^SBBOII CH5HAHS BS EN 1122 Plastics - Determination of 
cadmium - Wet decomposition met hod Oil SSC1. 

gESS *330! Bit ¥3f ¥¥ B ( ICP-AES)* 3*33 S!P. 




(l) ¥S-PU10|¥°| □ ¥£¥§ iisys 
(Pb 85wt% 01 S &¥§¥ ¥¥/yg) 

(m) Aiiy s' et^xiw &¥¥ ygs§ 

(n) ¥X1¥S, SSeoil A1g£l¥ ¥81 



AlggXI : 01 □ 

(a) , (b) , (c) ! 

CD j 

n uttg 

(a) 4I13§ 

: 13H& ¥2 

(b) gSlggXI, 

yyp-gy 

f r ) .a.®®^ — 

: 13H& ¥2 


(d) 4ll#i, 

XI HI- Si HI- = 

1 L_i O o o 

631 3S 

AlggXI : 01 BH 

0121 2| §2 

S-tfg 

23, 2f£ g°| 

AH J=L O S B\- 

CD l_!_ _L- CD 


spsatJiyg 

31X| ¥ 22 



I ¥31 SSAH, ¥¥¥XI, A| Z131I § 

¥ 

2004¥ 3m 


S8ISS1 

uiy / 

n sttg 

PBB/PBDE 
0|2|£| ¥3| 
¥i¥iit!-g 


SBisatJiyg 3ixi¥ eg ¥s-ptnoi¥ 

42 S¥¥AH 3ILHHHSS tJiygg, SS3E, 2l¥S¥ee, 3|E1 32 
US 31X|¥ °L|§ S. 

P21, 2f¥¥¥°l flAIIS ¥¥ 3011 PH §H AH ¥ ¥P¥0| ¥011 3||¥ 

mo\ A1g51¥ g¥31 SILK 

S&iadHtfe. 21 H § PH8¥S. 

(orggOI ®1°12! □j|| y 3 IS 5|ii ¥ St¥ 3?, A Igg 2JS&Q) 
&3| 0121 £| ¥21 

(2t¥g0| ®foig □j|| y 3 AIIS 5|§i ¥ St¥ 3?, Algg eiS&Q) 


200413 3m 
200413 3S 

200313 3S 
200413 3S 


12.4 ¥*g ¥A1 img gy 

£12.6 ¥«g 2A||s¥ gl 


1CHI SI H 


□ 3| g g¥ 10m- 0|g°| 3|gA|Sg 3IAH 
O.lppm 01 sh 


42 g£ 

22 = A||AHS y 

gills 


12.5 ¥S, PP0|¥ All S A| Oil AlgeHAHg 2f£l¥ gS 

H12.7 ¥S , PtJIOIg AIISAIOfl AlgSHAHg °t£|¥ S g 


[24SS Elilslg gS] 

CFC(ch I orof luorocarbon) ,HCFC(hydrochlorof luorocarbon) .methyl bromide, 

1 . 1 . 1- t r i ch I or oethane , carbon tetrachloride 
[Chlorine ¥3| gOH] 

1 . 1 .2- tr ichloroethane, 1 , 2— d i ch I oroethane , 1 , 1-d i ch I oroeth I ene , 

1 .2- di chi oroethy I ene, methylene chloride, 
chloroform, trichloroethylene, tetrachloroethylene 






